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© A user interface for use in a mobile telephone 
handset which includes static visual display means 
for presenting the status of the mobile telephone and 
other services accessible by the user. The interface 
further includes dynamic visual display means for 
presenting a plurality of context sensitive function 
labels. A plurality of fixed-labels signaling keys and 
soft-label signaling keys are also provided in elec- 
trical communication with the static and dynamic 
visual display means. The soft-label signaling keys 
are operative to access the displayed function labels 
relevant to the current context of the user interface. 
A method is further disclosed which includes the 
provision of a mobile telephone handset as de- 
scribed above, as well as the steps of viewing the 
static and visual displays to obtain instructions as to 
the status of the mobile telephone, the availability of 
telephone functions and whether fixed or soft-label 
signaling keys should be utilized. As a further step, 
selected telephone function labels are presented on 
the static and dynamic visual displays and selected 
functions are accessed. 
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user interface for use in a mobile telephone hand- 
set which eliminates the complexity and ambiguity 
problems encountered in conventional mobile tele- 
phone handsets, yet provides a plurality of user- 
friendly functions. 

A more specific object of the present invention 
is the provision of a user interface for use in a 
mobile telephone handset which incorporates only 
two classes of entry keys for use in cooperation 
with corresponding static and dynamic visual dis- 
plays. Specifically, a plurality of fixed and soft-label 
signaling keys are provided which are operative to 
access displayed function labels relevant to the 
current context of the user interface. 

Yet another object of the present invention is 
the provision of a method of interfacing a mobile 
party to a secondary party through the use of a 
user-friendly telephone handset. 

Still further, another more specific object of the 
present invention is the provision of a method of 
interfacing a mobile party to a secondary party 
through the use of a mobile telephone handset 
having an earpiece, a mouth piece, and a user 
interface which includes a static visual display, a 
dynamic visual display, a plurality of fixed-label 
signaling keys, a plurality of soft-label signaling 
keys and prompting means. 

In carrying out the above objects, there is 
provided a user interface for use in a mobile tele- 
phone handset which comprises static visual dis- 
play means for indicating the status of the mobile 
telephone and other services accessible by the 
user. There is further provided dynamic visual dis- 
play means for presenting a plurality of context 
sensitive function labels. The user interface further 
includes a plurality of both fixed and soft-label 
signaling keys in electrical communication with the 
static and dynamic visual display means. As dis- 
closed herein, the soft-label keys are operative to 
access display function labels relevant to the cur- 
rent context of the user interface. 

In a preferred embodiment, the user interface 
further includes prompting means in electrical com- 
munication with the dynamic visual display means 
for indicating to the user whether the fixed-label or 
soft-label keys should be used. The user interface 
further includes indicator means in electrical com- 
munication with the status visual display means for 
indicating the status of the communication. 

In keeping with the invention, the method steps 
disclosed herein include the provision of a mobile 
telephone handset having an earpiece, a mouth- 
piece and a user interface which includes a static 
visual display, a dynamic visual display, a plurality 
of fixed-label signaling keys, a plurality of soft-label 
signaling keys and prompting means. In operation, 
the visual displays are viewed to obtain instructions 
as to the status of the mobile telephone, the avail- 



ability of telephone functions and whether fixed or 
soft-labeled keys should be used. The method 
steps further include accessing selected telephone 
functions whose labels are presented on the static 

5 and dynamic visual displays. 

The above objects and other objects, features, 
and advantages of the present invention are readily 
apparent from the following detailed description of 
the best modes for carrying out the invention when 

70 taken in connection with the accompanying draw- 
ings. 

Brief Description Of The Drawings 

15 FIGURE 1 is a schematic diagram of a repre- 
sentative cellular telephone network; 
FIGURE 2 is a front plan view of a prior art 
vehicular mobile telephone handset; 
FIGURES 3-4 are front plan views of respective 

20 prior art portable cellular telephones; 

FIGURE 6 is a block diagram of the method 
steps of the present invention; and 
FIGURES 7-13 are detailed schematic diagrams 
of the user interface of the mobile telephone 

25 handset of the present invention. 

Best Modes For Carrying Out The Invention 

As those skilled in the art will recognize, the 

30 main forms of mobile communications presently 
available are paging, cellular telephony, cordless 
telephony, private mobile radio, data over cellular 
and public access mobile data. Currently, the high- 
est volume use is concentrated on cellular radio 

35 telephone which permits users to make or receive 
calls in different locations of their choice within a 
defined network coverage area, whether the user is 
stationary or mobile. 

With reference to FIG. 1 of the drawings, a 

40 conventional cellular telephone network is shown 
and designated generally by reference numeral 10. 
As seen, cellular radio systems divide regions into 
a number of areas or "cells" 12 each of which 
includes a base station 14 with radio transmit- 

45 ters/receivers (transceivers) 16. Each cell is al- 
located a selected number of radio channels and is 
designed such that the next nearest cell (not adja- 
cent cells) can re-use the same set of channels. 
Cell size and cell channel allocation are determined 

so by the number of users typically in an area. 

Still referring to FIG. 1, it is seen that in con- 
ventional cellular networks, base stations 14 are 
connected by fixed links 18 to dedicated telephone 
exchanges 20, termed Mobile Switching Centers 

55 (MSCs). These Mobile Switching Centers maintain 
records of the locations of handsets, route calls 
between mobile phones and the National Fixed 
Telephone Network (NFTN), carry out call account- 
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ing and manage roaming between cells. As shown, 
mobile switching centers 20 are similarly connect- 
ed by fixed links 18 to the Public Switched Tele- 
phone Network (PSTN) designated generally by 
reference numeral 22. These cellular telephone 
networks permit calls to and from both domestic 
and international telephones which are generally 
designated by reference numeral 24. As referenced 
above, conventional telephones 24 may include a 
visual display means 26 known to those skilled in 
the art to provide limited call information, i.e., 
name, internal exchange, telephone number, date, 
time, in conjunction with three or more classes of 
entry keys. For example, telephone 24 contains a 
first class of Dual Tone Multi-Frequency (DTMF) 
keys 28; a second class of action keys 30, i.e. 
(HOLD), (HF), (TR/CONF), etc. and a third class of 
soft-label buttons 32 for performing selected func- 
tions. For example, in many office environments, 
keys 32 may be used to select a "port" and "baud 
rate" for connecting a modem. As referenced 
above, the syntax of these functions, however, is 
generally not readily apparent to the user and may 
be accessed at any time even if not relevant to the 
current context of the communication. In such 
case, an error message or invalid key indication 
may be provided. 

There are three types of cellular phones. The 
mobile or car phone, the. transportable, and the 
hand portable. As those skilled in the art will recog- 
nize, the mobile phone fits into a user's vehicle and 
receives its power supply directly from the vehicle 
battery. In contrast, the transportable phone is de- 
signed as an integral unit with a detachable battery 
pack generally designed for use outside of a ve- 
hicle. The hand portable is very similar to the 
transportable, yet it is generally smaller and is 
battery powered. 

In addition to cellular radio telephony, numer- 
ous subscribers currently use cordless telephony 
which permits calls to be made and received from 
a portable handset linked by radio signals to a 
fixed base station. As in cellular radio telephone, 
the fixed base station is connected to the Public 
Switched Telephone Network (PSTN) or a Private 
Branch Exchange, specifically, Wireless Private 
Branch Exchanges (WPBX). 

In addition, there is currently in use PCN sys- 
tems which utilize a two-way digital cellular network 
which operates high frequencies and uses ad- 
vanced digital technology. By design, these sys- 
tems have the capacity to simultaneously transmit 
tens of thousands of calls. As those skilled in the 
art will recognize, PCN systems are contrasted 
from conventional cellular networks in that PCN 
networks are designed to support low-power hand- 
held terminals. 



With reference now to new Figure 2 of the 
drawings, there is provided a schematic diagram of 
a representative vehicular mobile telephone hand- 
set designated generally by reference numeral 34. 
5 As shown, vehicle handset 34 includes a first class 
of fixed-label entry keys 36 disposed on the 
keypad for generating Dual Tone Multi-Frequency 
(DTMF) signals (i.e. digits 0-9 plus the * and #). 
Handset 34 further includes a single visual display 
w 38 which, as referenced above, does not present 
detailed information sufficient to advise users from 
entering an irrelevant or incorrect key. Finally, han- 
dset 34 includes a second class of fixed label 
action keys, i.e., <STO>, <REC), (SEND), etc., for 
75 initiating selected functions. As referenced above, 
the (SEND) key is ambiguously operative for an- 
swering both incoming calls and for originating an 
outgoing call. A (control) key 42 operative to initiate 
a plurality of other functions such as locking the 
20 handset, increasing the volume, storing a desired 
telephone number and performing other selected 
operations is also provided. As indicated above, 
vehicular mobile telephone handsets of the type 
referenced in Figure 2 provide ambiguous and im- 
25 precise functionality, are complicated to use and, 
as a result, are highly prone to user error. 

Turning now to Figure 3 of the drawings, a 
representative prior art hand portable mobile tele- 
phone is shown and designated generally by refer- 
30 ence numeral 44. Portable phone 44 is known to 
those skilled in the art as the NEC Model T300 
portable phone. Like the prior art vehicular mobile 
phone of Figure 2, portable phone 44 includes a 
first class of fixed-label entry keys 46 for generat- 
35 ing DTMF signals. Handset 44 further includes a 
second class of fixed-label action keys, i.e., 
(SEND). <STO), (RCO, (FCN), (CLR), (END) and 
(PWR) for initiating selected functions. Significantly, 
each of the fixed-label entry keys 44 and 46 are 
40 tied to a single visual display 48. 

Referring now to Figure 4 of the drawings, 
another prior art hand portable mobile telephone is 
shown generally designated by reference numeral 
50 and known to those skilled in the art as Finnish 
45 Nokia Model No. 101 portable telephone. Again, 
like the prior art handsets 34 and 44, the Nokia 101 
also includes a first class of fixed-label entry keys 
52 for generating DTMF signals. Handset 50 further 
includes a second class of fixed-label action keys 
so 54, i.e., (CLR), (RCO, <STO), (SEND), (END), (AL- 
PHA), etc., for initiating selected functions. Again, 
both the first and second class of fixed-label entry 
keys are tied to a single visual display 56. Handset 
50 further includes a browsing key (tl) 58 for use 
55 in cooperation with menu key 60. 

Referring now to Figure 5 of the drawings, a 
mobile telephone handset incorporating the novel 
user interface of the present invention will now be 
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described in further detail. As shown, the interface 
of the present invention is incorporated in a porta- 
ble telephone handset which is generally desig- 
nated by reference numeral 62. Handset 62 gen- 
erally comprises an elongated body portion 64, 
however, applicants recognize that other body por- 
tion designs may be adopted depending on the 
anticipated use. Thus, handset 62 may comprise a 
flip-top body design or other suitable shape. As 
seen, in one preferred embodiment, handset 62 
includes an earpiece 66 and a mouthpiece 68, 
disposed at opposite ends of body portion 64. 
Applicant recognizes, however, that in an alter- 
native embodiment, earpiece 66 and mouthpiece 
68 may similarly be disposed on the opposing face 
of handset 62 (not shown) such as in vehicular 
uses or for convenience purposes. 

Still referring to Figure 5, handset 62 is shown 
including a static visual display 70 such as the 
designations "in use" and "MSG" for presenting 
the status of the mobile telephone and other ser- 
vices accessible by the user. In the preferred em- 
bodiment, indicator means such as a selectively 
displayed light emitting diode (LED), blinking cur- 
sor, icon or other suitable indicator 72 is also 
provided to indicate the current context of the 
interface. For example, whether the communication 
is in progress, whether a message is waiting, etc. 
Handset 62 further includes at least one and prefer- 
ably two dynamic visual display means such as 
Liquid Crystal Displays (LCD) 74 and 76 corre- 
sponding to a plurality of context sensitive function 
labels generally designated by reference numeral 
78. As those skilled in the art will recognize, dis- 
plays 74 and 76 may, of course, be LED or other 
suitable displays. 

As shown in Figure 5, when handset 62 is first 
turned on, dynamic visual display 76 presents la- 
bels 78, i.e. "LAST", "MEMORY" and "MENU". At 
the same time, dynamic visual display 74 presents 
the label "ENTER PHONE #". Prompting means 
such as a selectively displayed blinking cursor 80 
is further provided in electrical communication with 
dynamic visual display 74 to prompt the user to 
enter a selected telephone number. As shown in 
Figure 5, each of the context sensitive function 
labels 78 has a corresponding soft-label key 82, 
84, 86, 88, 90 and 92 operative to access the 
displayed function label. Soft label keys 82-92 are, 
of course, provided in electrical communication 
with respective static and dynamic visual displays 
70, 74 and 78. Similarly, there is provided a plural- 
ity of fixed-label signaling keys 94 which are also 
provided in electrical communication with both the 
static and dynamic visual displays for entering tele- 
phone numbers and other Dual-Tone Multi-Fre- 
quency (DTMF) signals. 



As readily seen, the user interface of the 
present invention which presents only two classes 
of entry keys reduces the possibility of an invalid 
key entry by proactively informing the users of 
5 what key entries are relevant in the current context. 
Similarly, the interface reduces the possibility, time 
and user frustration in error recovery, by reducing 
the number of keys and displaying semantically 
precise labels for desired functions. 

10 

Operation 

With reference now to Figures 6-11 of the 
drawings, the operation and method steps of the 

75 present invention will be described in further detail. 
As shown in block 96 of Figure 6, the interface 
method of the present invention is adapted for use 
in a mobile telephone communication network and 
includes the initial provision of a mobile telephone 

20 handset having an earpiece, a mouthpiece and a 
user interface which includes a static visual display, 
a dynamic visual display, a plurality of fixed-label 
signaling keys, a plurality of soft-label signaling 
keys and prompting means. As further shown in 

25 blocks 98 and 100, the present invention further 
includes the steps of viewing the static and dy- 
namic visual displays to obtain instructions as to 
the status of the mobile telephone, the availability 
of telephone functions and whether fixed or soft- 

30 label signaling keys should be utilized. Once pro- 
vided with this information, selected telephone 
functions whose labels are presented on the static 
and dynamic visual displays may be accessed. 
With reference now to Figure 7, for example, a 

35 user desirous of dialing a known telephone num- 
ber, i.e., 358-4400, may simply enter the number 
through the use of fixed label (DTMF) signaling 
keys 94. In one preferred embodiment, during en- 
try of this telephone number, dynamic visual dis- 

40 play 74 will present the entered telephone numbers 
and dynamic visual display 76 will present the 
labels "call" "bckspace", "store" and "exit". If the 
telephone number has been properly entered, the 
user may then push soft label signaling key 82 to 

45 transmit the call. As shown in Figure 8, while the 
call is being transmitted, an indication to that effect 
may be provided in dynamic visual display 74 
while dynamic visual display 76 may present the 
label "hang up" in the event the user desires to 

so cancel the call. In such case, the user may again 
depress soft label signaling key 82 and return to 
the communication context shown in Figure 5. In 
the alternative, if the call proceeds to connection, 
an indication to that effect may be displayed in 

55 dynamic visual display 74 and alternative options, 
i.e., "hang up", "memory", "menu", "mute", 
"hold" and "flash" will be provided to the user as 
soft labels displayed in dynamic visual display 76. 
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In this communication context shown in Figure 9, it 
should be noted that no prompting means is pro- 
vided because fixed-label signaling keys 94 are 
neither relevant nor appropriate in the present con- 
text. 

Returning now to Figure 5, the novel memory 
functions of the user interface of the present inven- 
tion will be further described in detail. As shown, 
once the power is turned on, the user is prompted 
via blinking cursor 80 to enter a phone number to 
the use of fixed label signaling keys 94. Alter- 
natively, however, the user may access memory 
functions of the handset by depressing soft label 
signaling key 84. In such case, the context of the 
communication interface will again change as 
shown in further detail in Figure 10. Specifically, 
the user may press soft label signaling keys 86 or 
88 to review stored names and information or, in 
the alternative, may depress soft label signaling 
key 84 to enter information which may be recogniz- 
able by the handset to locate a stored name or 
number. If the latter option is selected, the commu- 
nication context may appear initially as shown in 
Figure 11 and again change to the context of 
Figure 12 once at least one letter of a name has 
been entered. 

Referring now to Figure 12, in one preferred 
embodiment, a user desirous of entering the name 
Tony may depress the fixed label (DTMF) signaling 
key identified broadly by the number 8. As those 
skilled in the art will recognize, however, the letters 
T, U and V are all accessible by depressing the 
number 8 and have generally been unrecognizable 
in prior art telephone interfaces. To overcome this 
problem, Applicants utilize soft label signaling keys 
in an effort to distinguish between the correspond- 
ing letters. As shown in Figure 12, for example, 
once DTMF key 8 has been entered, the letter "T" 
will appear on dynamic visual display 74 along with 
a blinking cursor prompting the user to enter a 
second letter. In the event that a "IT or "V is 
more properly desired instead of a "T", the user 
may simply depress soft label signaling key 86 or 
88 to replace the entered letter. In the specific 
example illustrated, to enter the name "Tony", the 
user may depress DTMF key 8 followed by DTMF 
key 6. As shown in Figure 13, the letter "M" will be 
provisionally provided in dynamic visual display 74, 
yet will provide the user the opportunity to correct 
the entry by depressing soft label signaling keys 
86 or 88 to replace the "M" with a M N n or, more 
properly, a "0". Once sufficient information has 
been entered, the user may thereafter depress soft 
label signaling key 84 indicating that the user is 
"done", and the handset will attempt to locate a 
stored entry corresponding thereto. 

As readily seen, the mobile telephone interface 
and method of the present invention which incor- 



porates two classes of signaling keys greatly re- 
duces user error by providing explicit instructions 
to the user for the use of soft labels and soft label 
signaling keys and a dynamic visual display. While 
5 the best modes for carrying out the invention have 
been described in detail, those familiar in the art to 
which this invention relates will recognize various 
alternative designs and embodiments for practicing 
the invention as defined by the following claims: 

TO 

Claims 

1. A user interface for use in a mobile telephone 
handset, comprising: 

75 static visual display means for presenting 

the status of said mobile telephone and other 
services accessible by said user; 

dynamic visual display means for present- 
ing a plurality of context sensitive function la- 

20 be is; 

a plurality of fixed-label signaling keys in 
electrical communication with said static and 
dynamic visual display means; and 

a plurality of soft-label signaling keys in 

25 electrical communication with said static and 

dynamic visual display means, said soft-label 
keys operative to access said displayed func- 
tion labels relevant to the current context of 
said user interface. 

30 

2. A user interface as in claim 1, further compris- 
ing prompting means in electrical communica- 
tion with said dynamic visual display means for 
indicating to said user whether said fixed-label 

35 or said soft-label signaling keys should be 

used. 



3. A user interface as in claim 2, wherein said 
prompting means comprises a selectively dis- 
played blinking cursor. 

4. A user interface as in claim 1, wherein said 
fixed-label signaling keys comprise Dual Tone 
Multi-Frequency (DTMF) signaling keys. 



40 



45 



5. A user interface for use in a mobile telephone 
handset, comprising: 

static visual display means for presenting 
the status of said mobile phone and other 
so services accessible by said user; 

dynamic visual display means for present- 
ing a plurality of context sensitive function la- 
bels; 

a plurality of Dual Tone Multi-Frequency 
55 (DTMF) signaling keys in electrical commu- 

nication with said static and visual display 
means; 

a plurality of soft-label signaling keys in 
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electrical communication with said static and 
visual display means; and 

prompting means in electrical communica- 
tion with said dynamic visual display means for 
indicating to said user whether said DTMF or 5 
said soft-label signaling keys should be used, 
such that said user may access the functions 
relevant to the current context of said user 
interface. 

70 

6. A user interface as in claim 5, wherein said 
prompting means comprises a selectively dis- 
played blinking cursor. 

7. A mobile telephone handset, comprising: 75 

an earpiece; 
a mouthpiece; 

static visual display means for presenting 
the status of said mobile phone and other 
services accessible by said user; 30 

dynamic visual display means for present- 
ing a plurality of context sensitive function la- 
bels; 

a plurality of fixed-label signaling keys in 
electrical communication with said static and 25 
visual display means; and 

a plurality of soft-label signaling keys in 
electrical communication with said static and 
visual display means, said soft-label keys op- 
erative to access said displayed function labels 30 
relevant to the current context of said handset. 

8. A mobile telephone handset as in claim 7, 
further comprising prompting means in elec- 
trical communication with said dynamic visual 35 
display means for indicating to said user 
whether said fixed-label or said soft-label sig- 
naling keys should be used. 

9. A mobile telephone handset as in claim 8 ( 40 
wherein said prompting means comprises a 
selectively displayed blinking cursor. 

10. A mobile telephone handset as in claim 7, 
wherein said handset has an elongated body 45 
portion having a display side which includes 

said static and dynamic visual display means 
and said pluralities of fixed and soft-label sig- 
naling keys and a communication side which 
includes said earpiece and mouthpiece. 50 

11- A mobile telephone handset as in claim 7, 
wherein said fixed-label signaling keys com- 
prise Dual Tone Multi-Frequency (DTMF) sig- 
naling keys. 55 

12. For use in mobile telephone communications, 
a method of interfacing a mobile telephone 



party to a secondary party, comprising the 
steps of: 

providing a mobile telephone handset hav- 
ing an ear piece, a mouthpiece and a user 
interface which includes a static visual display, 
a dynamic visual display, a plurality of fixed- 
label signaling keys, a plurality of soft-label 
signaling keys and indicator means; 

viewing said visual display to obtain 
instructions as to the status of said mobile 
telephone, the availability of telephone func- 
tions and whether fixed or soft-label signaling 
keys should be utilized; and 

accessing selected telephone functions 
whose labels are presented on said static and 
dynamic visual displays. 

13. For use in a telephone having a primary visual 
display and a plurality of fixed label signaling 
keys each having a corresponding group of 
designations, a method of entering selected 
designations in said primary visual display, 
comprising the steps of: 

providing at least one dynamic visual dis- 
play means for presenting a plurality of context 
sensitive function labels; 

providing a plurality of soft-label signaling 
keys in electrical communication with said pri- 
mary visual display and said dynamic visual 
display means, said soft-label signaling keys 
operative to individually access the corre- 
sponding designations of said groups, said 
designations represented as soft labels on said 
dynamic visual display means; 

depressing a selected fixed-label signaling 
key corresponding to said group of said se- 
lected designation so as to enter a predeter- 
mined designation in said primary visual dis- 
play; and 

depressing said soft-label signaling key 
corresponding to said selected designation so 
as to replace said entered designation with 
said selected designation where necessary. 

14. For use in a mobile telephone having a pri- 
mary visual display and a plurality of fixed 
label signaling keys each having a numeric 
designation and a corresponding group of al- 
phabetic designations, a method of entering 
selected alphabetic designations in said pri- 
mary visual display, comprising the steps of: 

providing at least one dynamic visual dis- 
play means for presenting a plurality of context 
sensitive function labels; 

providing a plurality of soft-label signaling 
keys in electrical communication with said pri- 
mary visual display and said dynamic visual 
display means, said soft-label signaling keys 
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operative to individually access the corre- 
sponding designations of said alphabetic 
groups, said designations represented as soft 
labels on said dynamic visual display means; 

depressing a selected fixed-label signaling 5 
key corresponding to said group of said se- 
lected alphabetic designation so as to enter a 
predetermined alphabetic designation in said 
primary visual display; and 

depressing said soft-label signaling key io 
corresponding to said selected designation so 
as to replace said entered designation with 
said selected designation where necessary. 
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•= Providing a mobile telephone handset having an earpiece, a ™uth^ ^ « ""J 
See which includes a static visual display, a dynamic visual display . a plurality of 



! Viewingthestaticanddynamicvisualdisplaystoobtaininstrurtio^ 

! mobile telephone, the availability of telephone functus and whether foced or soft-label 

! signalling keysshould be utilized. ^ ____ 



Accessing, selected telephone functions whose labels are presented on the static and 
dynamicvisualdisplays. 
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